Role of potassium channels in the nitric oxide-independent vasodilator response to acetylcholine.
Stimulation of vascular endothelial muscarinic receptors by acetylcholine (ACh) leads to the formation of an endothelium-derived relaxing factor (EDRF), which is generally accepted to be nitric oxide (NO). Recent evidence, however, suggests that NO may be only one of several EDRFs mediating the vasodilator response to ACh. Since this NO-independent vasodilator response to ACh has been hypothesized to be dependent upon K(+) channel activation, the current study was undertaken to investigate the role of K(+) channels in mediating the hindlimb vasodilator responses to ACh in vivo. Additionally, since variations in vascular tone can complicate the analysis of responses, the level of vascular tone was maintained at a similar level throughout the study so that responses could be compared directly. The results of the present study demonstrate that the vasodilator response to ACh possesses a significant component that is independent of NO production. The K(Ca) channel blockers charybdotoxin and apamin, but not K(+)-ATP channel blocker U37883A or the COX antagonist meclofenamate, attenuated the NO-independent component of the vasodilator response to ACh. This suggests that K(Ca) channels, but not K(+)-ATP channels or COX products, are involved in mediating the L-NAME resistant response to ACh. Further, the inhibition of the ACh vasodilator response by the K(+)-ATP opener BRL55834 suggests that the response is dependent upon membrane hyperpolarization. These data suggest that the mechanism mediating ACh responses in the hindlimb vascular bed of the rat are complex and may involve several signaling pathways.